1 



CQ 



CO 



Q. 

UJ 



(19) 




Europaisches Patentamt 
European Patent Office 
Office europ6en des brevets 



(11) 



EP 0 854 157 B1 



(12) 



EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
10.07.2002 Bulletin 2002/28 

(21) Application number: 98300272.6 

(22) Date of filing: 15.01.1998 



(51) intci.7: C08F 290/06, B29G 37/00, 
C08G 18/67. C09D 175/16 



(54) in-mold coating connpositions, their preparation and use 

In der Form anwendbare Beschichtungszusammensetzungen, ihre Herstellung und Verfahren 
Compositions de revetement dans ie moule, leur preparation et utilisation 



(84) Designated Contracting States: 
BE DE PR GB IT NL SE 

(30) Priority: 17.01.1997 US 785514 

(43) Date of publication of application: 
22.07.1998 Bulletin 1998/30 

(73) Proprietor: OMNOVA SOLUTIONS INC. 
Fairlawn, Ohio 44333-3300 (US) 

(72) Inventors: 

• McBain, Douglas S. 
Norton, Ohio 44203 (US) 



- Cobbledicic, David S. 
Kent, Ohio 44240 (US) 

• Shanoski, Henry 
Akron, Ohio 44333 (US) 

• Sultivan, Brian J. 
IMogadore, Ohio 44260 (US) 

(74) Representative: Stoner, Gerard Patrick et al 
MEWBURN ELLIS 
York^House 
23 Kingsway 
London WC2B 6HP (GB) 



(56) References cited: 
EP-A- 0 039 588 



US-A-4 414 173 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give * 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve. 75001 PARIS (FR) 



EP 0 854 157 B1 



Description 



[0001] The present invention relates to in-mould coating compositions and their preparation and use, particularly but 
not exclusively for coating FRP (fibre-reinforced plastics) substrates. 



BACKGROUND 



[0002] Heretofore, in-mold coatings have been applied to fiber reinforced plastics such as sheet molded coatings to 
generally provide a smooth surface and reduce or eliminate substrate porosity. However, such coatings have required 
painting to yield desirable end use properties. Typical in-mold coatings as set forth in U.S. Patent No. 4,189.517, and 
U S Patent No 4 222,929, to Shanoski et a!., have been the reaction product of an unsaturated fumarate polyester 
diol, a saturated polyester diol flexibilizer, a crosslinking aliphatic polyol having from 3 to 6 hydroxy! groups, a diisocy- 
anate and an ethylenically unsaturated crosslinking compound such as styrene. 

[0003] In-mold coating compositions, as set forth in U.S. Patent No. 4,331 .735. relate to (a) a liquid crosslinkable 
composition having an average molecular weight of up to about 5,000, having a plurality of polymenzable ethylenic 
double bonds being essentially free of active hydrogen atoms or being essentially free of isocyanate groups, (b) a 
material selected from the group consisting of (I) a polyisocyanate and (11) the reaction product of an excess of equiv- 
alents of a polyisocyanate and an ethylenically unsaturated compound having -NH2. - NH- and/or -OH groups, said 
reaction product being free of active hydrogen atoms and (c) an organic free radical peroxide initiator in an amount 
sufficient to effect curing of said in-mold coating composition, said (b) being used in an amount sufficient to secure the 
adhesion of said coating composition to said molded thermoset resin glass fiber composition. 
[0004] A large number of in-mold coatings relate to coating compositions comprising at least one polymenzable 
epoxy-based oligomer having at least two acrylate groups thereon, at least one copolymerizable ethylenically unsatu- 
rated monomer such as styrene, and at least copolymerizable monoethylenically unsaturated compound having a -CO- 
group and a -NH2rNH- and/or -OH group, as well as a polyvinyl acetate as set forth in U.S. Patent Nos. 4.414,173. 
and 4,51 5.71 0 to Cobbledick et al. Still another in-mold coating relates to an epoxy-based oligomer having two acrylate 
end groups, and the like, as set forth In U.S. Patent No. 5.084,353 to Cobbledick. 
[0005] According to the invention we provide an in-mould coating composition comprising 



(a) polyester urethane acrylate; 

(b) aliphatic or cycloaliphatic (meth)acrylate; 

(c) hydroxyalkyi (meth)acrylate; 

(d) vinyl-substituted aromatic monomer, and 

(e) polyacrylate ester of alkyiene polyol. 

[0006] Prefen-ed categories, properties and proportions of these ingredients are discussed below. 
[0007] Other aspects are the preparations of such a composition by blending the ingredients thereof, the use of such 
a composition for in-mould coating and articles/substrates e.g. of FRP. having a cured coating thereof. A particular use 
is as a finish coating i.e substantially without subsequent coating. 

[0008] Some particular aspects are set out in the claims. In some general aspects the cured in-mold coating com- 
positions are made from compounds which include a saturated polyester urethane acrylate containing a saturated 
aliphatic polyester intennediate and a saturated aliphatic urethane group; and a saturated hydroxyl alkyi (meth)acrylate. 
Additionally the use of a diacrylate ester of an alkyiene diol, a saturated (cyclo)allphatic (meth)acrylate, and a vmyl 
substituted aromatic have been found to impart paint coating type properties to the in-mold coating composition such 
as hardness water resistance, low shrinkage, and high gloss. Optionally, in addition to the above compounds, occa- 
sionally, crosslinking agents can be utilized such as trialiylcyanurate. ethoxylated trimethylolpropane tnacrylate, pen- 

taerythritol triacrylate, and the like. , 
[0009] The above components can be reacted, typically in the presence of a peroxide initiator to chain extend and 
form a thermoset resin. The cured resin can be a clear coating composition, or coloured/pigmented. The present in- 
vention thus eliminates the additional step, time and cost of applying a painted coating to the surface of a conventional 
in-mold coating and fonns a paint-free FRP end product laminate. If a clear coating is not desired, vanous pigments, 
colorants, etc., are added to the components to yield a desired end color and opacity. 

[0010] In order to achieve the in-moid coating compositions of the present invention which have paint-like properties, 
various compounds and resins are avoided, especially aromatic compounds such as aromatic polyesters and/or pol- 
yether urethane intermediates, aromatic epoxy-based resins, and the like. 

[001 1] An important aspect of the present invention, in order to achieve good paint-like properties and a clear color 
of the in-mold coating composition, is the utilization of a polyester Intennedlate urethane which contains acrylate groups, 
generally at the terminal portions of the polymer, and saturated aliphatic polyester moieties. A suitable urethane may 
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be made as follows. A polyester intermediate can be made from aliphatic dicarboxylic acids or aliphatic anhydrides 
and glycols and such are well known to the art and to the literature as is the preparation thereof, and are commercially 
available. The aliphatic dicarboxylic acids/anhydrides usually have from 1 to 15 carbon atoms and are desirable sat- 
urated (i.e., have no unsaturated carbon to carbon double bonds) with specific examples including carbonic acid, 
5 malonic acid, succinic, glutaric acid, adipic acid, pimelic acid, suberic acid, azelaic acid, sebacic acid, the anhydride 
counterparts thereof, and the like, with adipic acid generally being preferred. Mixtures of any of the above acids can 
be utilized as well. The glycols or diols usually have from 2 to 1 5 carbon atoms and are saturated with specific examples 
including ethylene glycol, propylene glycol, 1,3-butylene glycol, 1,4-butylene glycol, pentane diol, hexane diol, cy- 
clohexanedimethanol dipropylene glycol. 2,2-dimethyl-1 ,3-propan8 diol, diethylene glycol, pinacol, and the like. Pre- 
10 fen-ed glycols include ethylene glycol and neopentyl glycol. 

[0012] The saturated aliphatic polyester intermediate usually has a number average molecular weight of from about 
1,000 to about 5,000, and desirably from about 1,500 to about 2,500. 

[0013] An aliphatic polyisocyanate is reacted with the saturated polyester intermediate to form a polyurethane type 
resin. The aliphatic portion is saturated and has from about 5 to 18 carbon atoms such as isophorone diisocyanate 
15 (IPDI), hexamethylene diisocyanate, cyclohexyl diisocyanate, and the like, with isophorone diisocyanate being pre- 
ferred. The average equivalent ratio of NCO groups to OH end groups of the intermediate is approximately from about 
1 .5 to about 2.5, desirably from about 1 .9 to about 2. 1 , and preferably about 2.0. Such amounts are generally sufTicient 
to form an isocyanate terminated polyurethane prepolymer which is then reacted with a hydroxyl alkyi acrylate to form 
the saturated polyester urethane containing an acrylate or methacrylate,generally at the tenninal portions of the polymer 
20 chain. The acrylates can generally have an ester portion containing from 2 to 10 carbon atoms, such as ethyl, propyl, 
n-butyl, ethylhexyl, and the like, with ethyl and propyl being preferred. An example of a prefen-ed polyester urethane 
acrylate is Craynor CN 963, manufactured by Sartomer Corporation. 

[0014] Polyester urethane acrylates are avoided which contain unsaturated and/or aromatic polyester intermediates, 
as are aromatic and/or unsaturated diisocyanates. inasmuch as they may yield a clear coating or a non-clear coating 
25 with a tendency to yellow and degrade on aging. The polyester urethane acrylates are hence substantially free of 
corresponding residues, i.e. they generally contain unsaturated and/or aromatic polyester residues in an amount less 
than 50 or 25 percent by weight, desirably less than 1 0 percent by weight, and preferably less than-5 percent by weight, 
or none at all, of such units or groups based upon the total weight of such polymer(s). Similarly, generally less than 50 
or 25 percent and preferably less than 10 or 5 mole percent, or none at ail, of all diisocyanate residues within the 
30 coating composition are aromatic and/or unsaturated groups based upon the total moles of Isocyanate required. Other 
compounds or monomers preferably avioded in the fomnation of polyester urethane acrylates are polyethers and epoxy 
intennediates inasmuch as the same have been found not to yield such good 

weatherabillty properties. Thus, the polyurethane intermediate generally contains less than 50 percent by weight and 
generally less than 25 percent by weight, and preferably less than 10 percent or 5 percent by weight, or none at all of 
35 polyether and/or epoxy groups based upon the total weight of the polyester urethane acrylates. 

[001 5] Various compounds or components are utilized to react with the polyester urethane acrylate and form a ther- 
moset resin. One such component is an aliphatic or cycloaliphatic (meth)acrylate wherein the aliphatic and/or cy- 
cloaliphatic portion is preferably saturated, typically containing from 1 to about 50 carbon atoms and desirably from 
' - ^ ^ about 2 to about 20 carbon atoms. Representative examples include methyl (meth)acrylate, tetrahydrofurfuryl meth- 
4oj acrylate. isodecylmethacrylate, 2(2-ethoxy)ethoxy ethylacrylate. stearyl acrylate, tetrahydrofurfuryl acrylate, lauryl 
/ methacrylate, stearyl methacrylate. lauryl acrylate. glycidyl methacrylate. isodecyl acrylate, isobornyl methacrylate. 
^ / isooctyl acrylate, tridecyl acrylate, tridecyl methacrylate, and caprolactone acrylate, with isobornyl acrylate being pre- 
fen-ed- The amount of the saturated (cyclo)aliphatic (meth)acrylate Is generally from about 20 to about 100 parts by 
weight, desirably from about 35 to about 90 parts by weight, and preferably from about 50 to about 80 parts by weight 
per 100 total parts by weight of the polyester urethane acrylate, 

[001 6] Note that the aliphatic/alicyclic entity may include heteroatoms, e.g. ether oxygen and analogues thereof, but 

this is not a hydroxyalkyi (meth)acrylate like (c) below. 

[0017] Another component utilized in the present invention is one or more hydroxy alkyl {meth)acrylates, the alkyI 
group usually having from 1 to 5 or 10 carbon atoms, such as methyl, ethyl, butyl, etc., with propyl being prefen-ed, 
50 The amount of such hydroxy alkyl (meth)acrylates is usually from about 2 to about 20 parts by weight, desirably from 
about 6 to about 16 parts by weight, and preferably from about 8 to about 12 parts by weight per 100 parts by weight 
of the polyester urethane acrylate. These compounds are utilized In addition to the hydroxy alkyl methacrylates utilized 
to form the polyester urethane resins. 

[001 8] Still another component utilized in the in-mold coating compositions of the present invention are one or more 
55 vinyl substituted aromatics, typically having from 8 to 1 2 carbon atoms such as styrene, a-methyl-styrene, vinyl toluene, 
t-butyl styrene, and the like, with styrene being prefen-ed. The amount of this component is usually from about 10 to 
about 70 parts by weight, desirably from about 20 to about 60 parts by weight, and preferably from about 30 to about 
50 parts by weight per 100 parts by weight of the polyester urethane acrylate. 
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[0019] Still another component fe a polyacrylate such as a triacrylate or preferably a diacryla^ ester of an al^^lene 

neopentyl glycol diacrylate, "^^P^^^V' 9lyc«l d-rTiethyaoy ate^P^^^^^^ \ 3 butylene glycol dimethacrylate. 

glycol (200) diacrylate. tetraethylene glycol '^'^^f^''"^^'^^^^^^ dimethacrylate. polyeth- 



50 



55 



or oo-ponents o he p^^^^^^^^^ ^, butyl-peroc^ale 

?irun routes? (leS-C) and desirably from about 270°F (132°C) to about 310°F (154=C). 
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or colorants are added with a carrier, for example, a polyester, so that they can be easily blended. Any conventional 
or suitable mixing vessel can be utilized, and the various components and additives mixed until the compounds are 
blended. Even If pigments are not contained In the blend, the mixture at this point is not clear. When desired, the mixed 
ingredients are coated onto a fiber reinforced plastic such as a sheet molded compound as by Injection molding with 

5 the in-mold coating composition heated to a cure temperature. The cure temperature will vary depending upon the 
particular curative or peroxide utilized. Suitable cure temperatures generally range from about 200 to about 330°F 
(from about 93 to about 165**C). Upon cure or chain extension, the in-mold coating compound becomes clear. Tradi- 
tionally, clarity can be measured by a subjective eye test, that Is, the lack of any imparted color to an underlying sub- 
strate. Clarity can also be demonstrated by measuring the color of a substrate with a color spectrophotometer, both 

10 before and after coating. The data presented in Table I was obtained with a Datacolor Spectraflash® SF 600® color 
spectrophotometer equipped with Datamatch 600 software for paint and coatings, available from Datacolor Interna- 
tional/Americas of Charlotte, North Carolina. The data shown in Table I shows that the brightness (L*) and color (a* 
and b*) are similar for both uncoated and coated substrates, where the same clear coating (Recipe A) is used in each 
case. 

15 [0024] We find that in embodiments of the invention we are able to get notably good properties such as good high 
clarity (i.e., lack of color), good adhesion to an FRP substrate such as a sheet molded compound, good hardness, for 
example, a pencil hardness of at least H and desirably at least 2H, good scratch resistance, good water resistance, 
as well as good ultraviolet resistance. The cured thermoset in-mold coating compositions had smooth surfaces and 
also have high 60 degree gloss values of at least 70 and desirably at least 80. Gloss levels can also be affected by 

20 the surface and condition of the tooling used to mold parts and apply the coating. Such properties result In an In-mold 
coating which has a finished surface since it has good weatherability resistance and other good paint properties so 
that painting, which heretofore has been required, is notneeded. That is, the in-mold coating composition when cured 
" can be utilized as is with regard to a particular end use application and does not need, or is substantially free of any 
subsequent surface treatments, e.g.. coating, another layer, etc., such as a paint, and the like. In other words, the In- 

25 mold coating composition surface is substantially treatment free meaning that generally less than 10 grams and pref- 
erably less than 5, 3, or 2 or 1 grams by weight per sq. ft. of any protective coating, film, layer, or surface treatment is 
applied, and preferably is totally free thereof. 

[0025] The In-mold coating compositions are usually flexible and can be utilized on any surface of a fiber reinforced 
plastic substrate which can be a thermoplastic or a thermoset, on sheet molded compounds which are generally ther- 
30 mosets, on low pressure molding compounds (LPMC), and the like. Suitable end uses of the "finished" or "as Is" In- 
mold coating compositions include various automotive parts such as spoilers, air dams, truck liners, patio furniture, 
satellite dishes, water craft components, and the like. 

[0026] The Invention will be better understood by reference to the following examples 

[0027] The drawing Is a chart comparing the gloss retention of embodiments of the Invention with a commercial white 
35 gel coat composition. 

Mixing Procedure: 

Recipe A 

40 

[0028] The polyester urethane acrylate, diacrylic ester of hexane diol, styrene. isobomyl acrylate and hydroxypropyl 
methacrylate in the indicated amount were added to a container and mixed thoroughly using conventional mixing 
procedures for organic resin solutions. The hydroquinone, cobalt octoate, hindered amine light stabilizer (HALS), UV 
absorber, and zinc and calcium stearates were weighed into the resin solution prepared above, and again mixed thor- 
45 oughly to dissolve the organics and disperse the stearates. The talc and silica were then weighed Into the container 
with the organics and stearates.and mixed thoroughly to disperse the solids. All of the mixing occun-ed without external 
heating. 

[0029] The peroxide initiator was added to the in-mold coating solution prepared above, and mixed thoroughly. 
[0030] The FRP molding was prepared In a 16x16" chromed steel shear-edge mold from a conventional polyester 
50 SMC used commercially to prepare exterior automotive body panels. Molding conditions for the SMC were 300°F. 
(149°C) a seventy second cure time, and 1000 psi of pressure. 

[0031] The coating was applied immediately following SMC cure by opening the mold, pouring in the coating on the 
FRP molding, and re-close of the mold. Cure conditions for the IMC were 300°F, (149°C) a sixty second cure time, 
and 1000 psi of pressure. 

55 

Recipe B 

[0032] Same as Recipe A. with the exception of the addition and mixing of the white pigment dispersion following 



5 



EP 0 854 157 B1 



the dispersion of the talc and silica, prior to the addition of the peroxide initiator 
[0033] Preparation of in-mold coated FRP panels was the same as for Recipe A. 

Recipe C 

[0034] same as Recipe A. with the exception of the addition and mixing of a phthalocyanine blue pigment dispersion. 
[0035] Preparation of in-mold coated FRP panels was the same as for Recipe A. 
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RECIPE A CLEAR-COAT 




PARTS BY WT. 


Polyester urethane acrylate 


100.0 


Diacrylic ester of hexane Dioi 


25.0 


Styrene 


42 


Isobornyl acrylate 


66 


Hydroxypropyl methacrylate 


10.1 


Hydroquinone 


0.23 


12% Cobalt octoate in mineral oil 


0.29 


Hindered amine light stabilizer 


1.7 


UV absorber 


3.4 


Zinc stearate 


5.5 


Calcium stearate 


1.8 


Talc 


11.4 


. Silica 


6.8 


Tertiary butyl perbenzoate 


3.61 
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50 
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RECIPE B WHITE COLOR-COAT 




Polyester urethane acrylate 
Diacrylic ester of hexane diol 
Styrene 

Isobornyl acrylate 
Hydroxypropyl methacrylate 



Hydroquinone 



12% Cobalt octoate in mineral oil 



Hindered amine light stabilizer 
UV absorber 



Zinc stearate 



Calcium stearate 



Talc 



Silica 



Titanium dioxide pigment d ispersion (30 wt% in unsaturated polyester) 
Tertiary butyl perbenzoate 



100.0 
25.0 



10.1 



0.23 



0.29 




5.5 



1.8 



11.4 



6.8 



27.4 



3.61 
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RECIPE C BLUE COLOR-COAT 




PARTS BY WT. 


Polyester urethane acrylate 


100.0 


Diacryiic ester of hexane diol 


25.0 


Styrene 


42 


Isobornyl acrylate 


66 


Hydroxypropyl methacrylate 


10.1 


Hydroquinone 


0.23 


12% Cobalt octoate in mineral oil 


0.29 


Hindered amine light stabilizer 


1.7 


UV absorber 


3.4 


Zinc stearate 


5.5 


Calcium stearate 


1.8 


Talc 


11.4 


Sliica 


6.8 


Phthalocyanine blue pigment dispersion (25 wt% In unsaturated polyester) 


13.7 


Tertiary butyl perbenzoate 


3.61 



30 



[0036] Recipes A, B, and C were tested with regard to various properties such as pencil hardness, tape adhesion, 
chip resistance and gloss as well as accelerated weathering and humidity adhesion and the results thereof are set 
forth in Tables 2 through 6. 

TABLE 1 



35 



40 



CIE L* a *b* Color Space D65 llluminant, 1 0° Observer 


SUBSTRATE 


L* 


a* 


b* 


White uncoated 


85.6 


-0.86 


3.03 


White coated (Recipe A) 


82.7 


-1.12 


5.56 


Grey uncoated 


64.9 


-0.03 


-0.98 


Grey coated (Recipe A) 


55.4 


-0.39 


1.02 


Black uncoated 


26.2 


0.18 


-0.76 


Black coated (Recipe A) 


25.7 


0.17 


-0.53 



45 



[0037] As noted above, very little color change occurs utilizing the clear coating of the present invention. 

TABLE 2 
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INITiAL COATING PROPERTIES 




RECIPE A 


RECIPE B 


RECIPE C 


Pencil hardness 


H 


H 


H 


Tape adhesion (GM9071P) 


100% 


100% 


100% 


Cross-hatch tape adhesion (Ford 81 106-1) 


0 


0 


0 


Chip resistance (GM9506P) 


8 


8 


8-9 


60° Gloss 


78 


81 


76 
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TABLE 3 



COATING PROPERTIES AFTER 96 HR HUMIDITY EXPOSURE (GM4388M, GWI4465P) 




RECIPE A 


RECIPE B 


RECIPE C 


Pencil hardness 


H 


H 


F-H 


Tape adhesion (GM9071P) 


100% 


100% 


100% 


Cross-hatch tape adhesion (Ford Bl 106-1) 


0 


0 


0 


Chip resistance (GM9506P) 


8 


B 


8 


60° Gloss 


72 


79 


73 


TABLE 4 


COATING PROPERTIES AFTER 10 DAY WATER IMMERSION (FORD ESB-M2P124-A1) 




RECIPE A 


RECIPE B 


RECIPE C 


Pencil hardness 


F-H 


H 


HB-F 


Tape adhesion {GM9071P) 


100% 


100% 


100% 


Cross-hatch tape Adhesion (Ford Bl 106-1) 


0 


0 


0 


Chip resistance (GM9506P) 


8 


8 


8-9 


60° Gloss 


77 


68 


76 



TABLE 5 



COATING 60° GLOSS AFTER ACCELERATED WEATHERING (SAE J1960) 




RECIPE A 


RECIPE B 


RECIPE C 


Initial 


78 


81 


76 


500 hours 


76 


86 


75 


1,000 hours 


72 


55 


70 


2,000 hours 


58 


43 


50 



TABLE 6 



COATING PROPERTIES AFTER SIX (6) MONTH SOUTH FLORIDA EXPOSURE (5° SOUTH/BLACK BOX 

EXPOSURE) 




RECIPE A 


RECIPE B 


RECIPE C 


60° Gloss 


79 


77 


76 


Initial: Cross-hatch tape adhesion (GM9071P;A) 


100% 


100% 


100% 


Initial: Cross-hatch tape adhesion (GM9071P;B) 


100% 


100% 


100% 


After 96-hour humidity exposure: Cross-hatch tape adhesion 
(GM9071P;A) 


100% 


100% 


100% 


After 96-hour humidity exposure: Cross-hatch tape adhesion 
(GM9071P;B) 


99% 


97% 


100% 



[0038] As apparent from the tables, the In-mold coating compositions of the present invention when cured had good 
properties such as pencil hardness, adhesion, weatherability. and the like. The compositions of the present invention 
also had good gloss retention generally of at least 50%. 60%, 70%, 75%. or 80% of initial gloss, generally for at least 
1,000 hours, and preferably even in an excess of 2,000 hours. 
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[0039] Example B of the present invention was compared with a white gel coat, which was a commercialized gel 
coat sold by a leading manufacturer to coat composite material watercraft.- Such gel coat materials are commercially 
available from many manufacturers including CCP (Cook Composites and Polymers) Kansas City, Missouri; Neste of 
Fort Smith. Arkansas; and Lilly Industries of Elkhart. Indiana. Gel coats are typically used in the composite industry as 
an appearance layer on a fiber reinforced plastic prepared by spray lay-up (or open) molding. As such, gel coats are 
intended for appearance and do not require paint. As apparent from the drawing, the in-mold coating composition of 
the present invention had very good gloss retention, even after 2,500 hours, as compared to the rapid gloss drop off 
at 500 hours of the control white gel coat. 

Claims 

1. An in-mold coating composition, comprising; 

15 (a) a saturated aliphatic polyester urethane acrylate, said polyester portion being derived from at least a sat- 

urated carboxylic acid or an anhydride thereof and a saturated diol, said urethane portion being derived from 
an aliphatic saturated polyisocyanate; 

(b) an aliphatic or cycloaliphatic (meth)acrylate wherein said aliphatic or said cycloaliphatic group is saturated 
and has from 1 to 50 carbon atoms; 
20 (c) a hydroxyalkyi (meth)acrylate wherein said alkyi group has from 1 to 10 carbon atoms. 

(d) a vinyl substituted aromatic having from 8 to 12 carbon atoms, and, 

(e) a polyacrylate ester of an alkylene polyol wherein said alkylene group has from 2 to 30 carbon atoms. 

2. An in-mold coating composition according to Claim 1 , wherein said (a) saturated carboxylic acid or anhydride has 
25 from 1 to 15 cariDon atoms, wherein said (a) saturated diol contains from 2 to 15 carbon atoms, wherein said (a) 

saturated polyisocyanate includes a diisocyanate containing from 5 to 18 carbon atoms, 

wherein said (b) saturated aliphatic or cycloaliphatic (meth)acrylate has from 2 to 20 carbon atoms, 
wherein said alkyi group, of said (c) hydroxylalkyi (meth)acrylate has from 1 1 to 5 carbon atoms, and 
wherein said (e) alkylene group of said polyol has from 2 to 10 carbon atoms. 

30 

3. An in-mold coating composition according to Claim 2, wherein the amount of said (b) saturated aliphatic or cy- 
cloaliphatic (meth)acrylate is from about 20 to about 1 00 parts by weight for every 1 00 parts by weight of said (a) 
saturated aliphatic polyester urethane acrylate, 

wherein the amount of said (c) hydroxy alkyi (meth)acrylate is from about 2 parts to about 20 parts by weight 
35 for every 1 00 parts by weight of said (a) saturated aliphatic polyester urethane acrylate, 

wherein the amount of said (d) vinyl substituted aromatic is from about 10 to about 70 parts by weight for 
every 100 parts by weight of said (a) saturated aliphatic polyester urethane acrylate, and 

wherein the amount of said (e) diacrylate ester of an alkylene polyol is from 1 0 to 40 parts by weight for every 
100 parts by weight of said (a) saturated aliphatic polyester urethane acrylate. 

40 

4. An in-mold coating composition according to Claim 3, wherein the number average molecular weight of said (a) 
saturated polyester portion is from about 1,000 to about 5.000, 

wherein said (b) saturated aliphatic or cycloaliphatic (meth)acrylate is isobornyl acrylate and 
wherein the amount thereof is from about 50 to about 80 parts by weight, 
45 wherein the amount of said (c) hydroxyalkyi (meth)acrylate is from about 6 to about 1 6 parts by weight, 

wherein the amount of said (d) vinyl substituted aromatic is from about 20 to about 60 parts by weight, and 
wherein the amount of said (e) polyacrylate ester of an alkylene polyol is from about 15 to about 35 parts by 
weight. 

50 5. An in-mold coating composition according to Claim 4, wherein said (a) saturated aliphatic polyester urethane acr- 
ylate is prepared from neopentyl glycol, ethylene glycol, adipic acid, isophorone diisocyanate. and hydroxyethyl 

(meth)acrylate, 

wherein said (c) hydroxyalkyi (meth)acrylate is hydroxypropyl methacrylate, 
wherein said (d) vinyl substituted aromatic is styrene, and 
55 wherein said (e) polyacrylate ester of an alkylene polyol is a diacrylic ester of hexane diol. 

6. An in-mold coating composition according to Claim 1, wherein said composition is reacted utilizing a peroxide 
initiator. 
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An in-tnold coating composition according to Claim 4, wherein said composition is reacted with from about 0 25 
to about 5.0 percent by weight of a peroxide initiator based upon the total weight of all of the ethylen.cally unsatu- 
rated components employed in the in-mold coating composition. 

A cured, in-mold coating composition, comprising; 
the reaction product of 

fa^ a saturated aliphatic polyester urethane acrylate. said polyester portion derived from at least a saturated 
aC ctid?anhydride thereof and a saturated diol. (b) an aliphatic or ^J^^J^ ^^^^^^^^^^^ 
wherein said aliphatic or said cycloaliphatic group is saturated and has from 1 to 50 carbon atoms, (c) a 
Cdrylalkyi (meth)acrylate, (d) vinyl substituted aromatic having a total of from 8 to 1 2 carbon atoms and a 
!L) S^l^acnlate ester o7an alkylene polyol wherein said alkylene group has from 2 to 12 carbon atoms .n the 
presence of a peroxide initiator. 

A cured in-mold coating composition according to Claim 8, wherein the amount of said (b) saturated a'|Pha«c or 
cycSphatic (meth)ac^late is from about 20 to about 100 parts by weight for every 100 parts by weight of said 

for every 1 00 parts by weight of said (a) saturated aliphatic polyester urethane acrylate. 

Wherein the amount of said (d) vinyl substituted aromatic is from about 10 to about 70 parts by weight for 

every 1 00 parts by weight of said (a) saturated aliphatic polyester urethane acrylate, and 

wherein the amount of said (e) polyacrylate ester of an alkylene polyol is from 10 to 40 parts by weight for 

every 100 parts by weight of said (a) saturated aliphatic polyester urethane acrylate. 

1 0 A cured in-mold coating composition according to Claim 9. wherein said (a) saturated carboxylic acid or anhydride 
tes from 1 to 15 carbon atoms, wherein said (a) saturated diol conteins from 2 to 15 carbon atoms, wherein said 
(a) saturated polyisocyanate includes a diisocyanate containing from 5 to 1 8 carbon atoms, 

wherein said (b) saturated aliphatic or cycloaliphatic (meth)acrylate has from 2 to 20 carbon atoms 
wherein said alkyi group of said (c) hydroxylalkyl (meth)acrylate has from 1 to 5 carbon atoms, and 
wherein said (e) alkylene group of said polyol has from 2 to 1C carbon atoms. 

11 A cured in-mold coating composition according to Claim 10, wherein the number average motecular weight of 
iid aJslXd Syester portion is from about 1 .000 to about 5,000. wherein said saturated a'-Phat-c polyest^ 
Sane acrylate is prepared from neopentyl glycol, ethylene glycol, adipic acid, isophorone di.socyanate, and 

'''Thtin TatSnS-ted aliphatic or cycloaliphatic (meth)acrylate is isobomyl acrylate and wherein the 
amount thereof is from about 50 to about 80 parts by weight, . * 

lere^n sa^ (c) hydroxyalkyl (meth)acrylate is hydroxypropyl methacrylate and wherein the amount thereof 

' ^lll's rrviS ststZ^^^^^^^^ is styrene and wherein the amount thereof is from about 30 to 

wh^rS^^^^^^^^^^^ ester of an alkylene polyol is a dlacryllc ester of hexane diol and wherein the 

amount thereof is from about 15 to about 35 parts by weight. 

12. A cured, in-mold coating composrtlon according to Claim 8, adhered to a fiber reinforced plastic substrate. 

13. A cured, in-mold coating composition according to Claim 11 , adhered to a fiber reinforced plastic substrate. 

14. A cured, in-mold coating composition according to Claim 12, wherein said in-mold coating composition is substan- 
tially free of any other layer thereon. 

15. A cured, in-mold coating composition according to Claim 13, wherein said in-mold coating composition has less 
than 3 grams per sq. ft. of any layer thereon. 

16 A cured in-mold coating composition according to Claim 12. wherein said coating composition has a 60 degree 
■ gloss retention of at least 75% of its original value according to SAE J1960 after 1.000 hours. 

17. A process for molding an in-mold coating composition onto a fiber reinforced plastic substrate and fomiing a coating 
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thereon of a predetermined thickness, comprising; 

molding said substrate between separable dies which coact in a first fully-closed position to define a mold 
cavity conresponding in size and shape to the substrate; 

5 allowing said substrate to harden in said cavity; 

separating one of said dies from said substrate to provide a first gap therebetween which is greater than said 
predetermined thickness of said coating; 

injecting a metered amount of in-mold coating composition into said first gap, said amount being sufficient to 
provide said predetermined thickness but insufFicient to fill said first gap; 
10 applying molding pressure to said one die to reduce said first gap to a second gap which is commensurate 

with said predetermined thickness and to distribute said injected material substantially uniformly throughout 
said second gap and over said surface; 

maintaining said pressure while said material bonds to said surface and solidifies sufficiently to permit complete 
separation of said dies without disruption of the coating thus fomried; and 

15 completely separating said dies and removing said coated substrate from said cavity: 

the improvement comprising an in-mold composition which includes the reaction product of (a) a saturated 
aliphatic polyester urethane acrylate, said polyester portion derived from at least a saturated carboxyiic acid 
or an anhydride thereof and a saturated diol, (b) an aliphatic or cycloaliphatic (meth)acrylate, (c) a hydroxylalkyi 
(meth)acrylate, (d) a vinyl substituted aromatic having a total of from 8 to 12 carbon atoms, and (e) a polyacr- 

20 yiate ester of an alkylene polyol wherein said alkylene group has from 2 to 12 carbon atoms, in the presence 

of a peroxide initiator so that a cured in-mold coating composition is produced. 

1 8. A process for molding an in-mold coating composition according to Claim 1 7, wherein said (a) saturated carboxyiic 
acid or anhydride has from 1 to 15 carbon atoms, wherein said (a) saturated diol contains from 2 to 15 carbon 
25 atoms, wherein said (a) saturated polyisocyanate includes a diisocyanate containing from 5 to 18 carbon atoms. 

wherein said (b) aliphatic or cycloaliphatic (meth)acrylate is saturated and has from 2 to 20 carbon atoms, 
wherein said alkyi group of said (c) hydroxylalkyi (meth)acrylate has from 1 to 5 carbon atoms, and 
wherein said (e) alkylene group of said polyol has from 2 to 10 carbon atoms. 

30 19. A process for molding an in-mold coating composition according to Claim 18, wherein the amount of said (b) 
saturated aliphatic or cycloaliphatic (meth)acrylate is from about 20 to about 100 parts by weight for every 100 
parts by weight of said (a) saturated aliphatic polyester urethane acrylate, 

wherein the amount of said (c) hydroxyalkyi (meth)acrylate Is from about 2 parts to about 20 parts by weight 
for every 100 parts by weight of said (a) saturated aliphatic polyester urethane acrylate, and 
35 wherein the amount of said (d) vinyl substituted aromatic is from about 10 to about 70 parts by weight for 

. every 100 parts by weight of said (a) saturated aliphatic polyester urethane acrylate, and 

wherein the amount of said (e) polyacrylate ester of an alkylene polyol is from 10 to 40 parts by weight for 
every 100 parts by weight of said (a) saturated aliphatic polyester urethane acrylate. 

40 20. A process for molding an in-mold coating composition according to Claim 19, wherein said (a) saturated aliphatic 
polyester urethane acrylate is prepared from neopropyl glycol, ethylene glycol, adipic acid, isophorone dilsocy- 
. anate. and hydroxyethyl (meth)acrylate, 

wherein said (c) hydroxyalkyi (meth)acrylate is hydroxypropyl methacrylate, 
wherein said (d) vinyl substituted aromatic is styrene, and 
45 wherein said (e) polyacrylate ester of an alkylene polyol is a diacrylic ester of hexane diol. 

Patentanspruche 

50 1 . In der Form anwendbare Beschichtungszusammensetzung, umfassend: 

(a) ein gesattigtes aliphatisches Polyester-Urethanacrylat, wobei der Polyester-Antell von zumindest einer 
gesattigten Carbonsaure oder einem Anhydrid davon und einem gesattigten Diol abgeleitet ist, wobei der 
Urethan-Anteil von einem aliphatischen gesattigten Polyisocyanat abgeleitet ist; 
55 (b) ein aliphatisches oder zykioaliphatisches (Meth)acrylat, worin die aliphatische oder die zykloaliphatische 

Gruppe gesattigt Ist und 1 bis 50 Kohlenstoffatome aufweist; 

(c) ein Hydroxyalkyl{meth)acrylat, worin die Alkylgruppe 1 bis 10 Kohlenstoffatome aufweist. 

(d) einen Vinyl-substituierten Aromaten, der 8 bis 12 Kohlenstoffatome aufweist, und 
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(e) einen PCyacrylatester eines A.Ky.enpo,o.s. worin die Alkylengruppe 2 bis 30 KoMenstoffatce autWeist 
,naerFon.anwenat,areBes«zusa-^^^^^^^^^^^ 

''"''l';^;iL':^^^^^^ oaerzy.oa.lp.atlsc.e (Met.)ac^.at 2 .s 20 Ko.en- 

^""'rrr^S^ruppe das untar (c) erw.hnten Hydroxya,ky,(meth)ac^.ats 1 bis 5 Koh.enstoffatome aufweist. 

worin die A.ky.engruppe des unter (e) erwahnten Polyo.s 2 bis 10 Kohlenstoffatome aufweist. 
,n der Foo. anwendbare Beschichtungszusammense^^^^^^^^^^ 

wahnten. gesattigten. allphatischen "'^-^f '"l^^^;.^^^ betragt. 
pro 100 Gewichtsteile des unter (a) ewahnten, gesattigten. ^J'"^^^^^ g bis etwa 20 Gewichtsteile pro 
' ° worin die Menge des unter (c) erwahnten Hvf-y^ES^^^^^ ''^^^^t. 
100 Gewichtsteile des unter (a) «"^^hnten gesattigten al.p^^^^^^^ Gewichtsteile pro 

worin die Menge dea unter (d) ^^^'^^^^^..^n" .f^^^^^^^^ 
100 Gewichtsteile des unter (a) erwahnten, g^=^«'9*«"' f ''^^ S 10 bis 40 Gewichtsteile pro 

wichtsteiie betragt. 

Verwendung eines Peroxidinitiators umgesetzt wird. 
7 in der Form anwendbare Beschichtungszusamrnensejung nac^^^^^^^^^ ^ 

gesetzt wird. 

8. Gehartete. in der Form anwendbare Beschichtungszusammensetzung. umfassend: 
das Reaktionsprodukt von 

(a) einem ges.ttigten a.ipha«schen •'o'vest-U^^ 

einer gesattigten Carbonsaure oder einem An^nd ^von ^^"^ ^^J^J^^^^^.e ^der die zykloaliphati- 
einem aliphatischen oder zykloaliphafschen ^^^f J^^^^^/^' JT"^^^^ Hydroxylalkyl(meth)acrylat. 
schen Gruppe gesattigt ist und 1 bis 50 Kohlanstoffa ome^^^^^^^^^ Po^y^o^^aXe- 

rrre^orwrdr^^^^^^^ 
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Peroxidinitiators. 

9. Gehartete; in der Form anwendbare Beschichtungszusammensetzung nach Anspruch 8, worln die Menge des 
unter (b) erwahnten, gesattigten, aliphatischen oder zyl^loaliphatischen (Meth)acrylats etwa 20 bis etwa 100 Ge- 

5 wichtsteile pro 100 Gewichtsteile des unter (a) erwahnten, gesattigten. aliphatischen Polyester-Urethanacrylats 

betragt, 

worin die Menge des unter (c) erwahnten Hydroxyalkyl(meth)acrylats etwa 2 bis etwa 20 Gewichtsteile pro 
100 Gewichtsteile des unter (a) erwahnten, gesattigten, aliphatischen Polyester-Urethanacrylats betragt, 

worin die Menge des unter (d) erwahnten Vinyl-substituierten Aromaten etwa 10 bis etwa 70 Gewichtsteile 
10 pro 100 Gewichtsteile des unter (a) erwahnten. gesattigten. aliphatischen Polyester-Urethanacrylats betragt, und 

worin die Menge des unter (e) erwahnten Polyacrylatesters eines Alkylenpolyols 1 0 bis 40 Gewichtsteile pro 
100 Gewichtsteile des unter (a) erwahnten. gesattigten. aliphatischen Polyester-Urethanacrylats betragt. 

10. Gehartete, in der Fomn anwendbare Beschichtungszusammensetzung nach Anspruch 9, worin die unter (a) ar- 
ts wahnte gesattigte Carbonsaure oder deren Anhydrid 1 bis 15 Kohlenstoffatome aufweist. worin das unter (a) er- 

wahnte gesattigte Diol 2 bis 15 Kohlenstoffatome enthalt, worln das unter (a) erwahnte gesattigte Polyisocyanat 
ein Diisocyanat umfasst, das 5 bis 18 Kohlenstoffatome enthalt, 

worin das unter (b) erwahnte. gesattigte, aliphatische oder zykloaliphatische {Meth)acrylat 2 bis 20 Kohlen- 
stoffatome aufweist. 

20 worin die Alkylgruppe des unter (c) erwahnten Hydroxyalkyl(meth)acrylats 1 bis 5 Kohlenstoffatome aufweist, 

und 

worin die Alkylengruppe des unter (e) erwahnten Polyols 2 bis 10 Kohlenstoffatome aufweist. 

1 1 . Gehartete, in der Form anwendbare Beschichtungszusammensetzung nach Anspruch 1 0, worin das zahlenmlttlere 
25 Molekulargewicht des unter (a) enwahnten gesattigten Polyester-Anteils etwa 1 .000 bis etwa 5.000 betragt. worin 

das gesattigte aliphatische Polyester-Urethanacrylat aus Neopentylglykol. Ethylenglykol. Adipinsaure, Isophoron- 
dlisocyanat und Hydroxyethyl(meth)acrylat hergestellt ist, 

worin das unter (b) erwahnte, gesattigte, aliphatische oder zykloaliphatische {Meth)acrylat Isobornylacrylat 
ist und worin dessen Menge etwa 50 bis etwa 80 Gewichtsteile betragt, 
30 worin das unter (c) erwahnte Hydroxyalkyl(meth)acrylat Hydroxypropylmethacrylat ist und worin dessen Men- 

ge etwa 6 bis etwa 16 Gewichtsteile betragt, 

worin der unter (d) enwahnte Vinyl-substituierte Aromat Styrol ist und worin dessen Menge etwa 30 bis etwa 

50 Gewichtsteile betragt, und 

worin der unter (e) erwahnte Polyacrylatester eines Alkylenpolyols ein Hexandioldiacrylsaureester ist und 
35 worin dessen Menge etwa 15 bis etwa 35 Gewichtsteile betragt. 

12. Gehartete, in der Form anwendbare Beschichtungszusammensetzung nach Anspruch 8, die an einem faserver- 
starkten Kunststoffsubstrat haftet. 

<o 13. Gehartete, in der Fomri anwendbare Beschichtungszusammensetzung nach Anspruch 11 , die an einem faserver- 
starkten Kunststoffsubstrat haftet. 

14. Gehartete, in der Form anwendbare Beschichtungszusammensetzung nach Anspruch 12, worin die in der Fonn 
anwendbare Beschichtungszusammensetzung im Wesentlichen frei von einer anderen Schicht darauf ist. 

45 

15. Gehartete, in der Fomri anwendbare Beschichtungszusammensetzung nach Anspruch 13. worin die in der Form 
anwendbare Beschichtungszusammensetzung weniger als 3 g pro QuadratfuB irgendeiner Schicht darauf auf- 
weist. 

50 16. Gehartete. in der Fonm anwendbare Beschichtungszusammensetzung nach Anspruch 12, worin die Beschich- 
tungszusammensetzung gemaR SAE J1980 nach 1.000 h eine 60-Grad-Glanzbestandigkeit von zumindest 75 % 
Ihrer Ausgangswerts aufweist. 

17. Verfahren zum Formen einer in der Form anwendbaren Beschichtungszusammensetzung auf ein faserverstarktes 
55 Kunststoffsubstrat und Ausbilden eines Uberzugs mit einer vorijestimmten Dicke darauf, umfassend: 

das Formen des Substrats zwischen trennbaren Formen, die in einer ersten, vollstandig geschlossenen Po- 
sition gemeinsam einen Formhohlraum definieren. der in Grolie und Gestalt dem Substrat entspricht; 
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das Hartenlassen des Substrats im Hohlrum; - u ^+«n^« A^r 

das Trennen einer der Formen vom Substrat. urn einen ersten Zwischenraum dazw.schen bereitzustellen, der 

qrofier als die vorbestimmte Dicke des Oberzugs ist; 

das Einspritzen einer dosierten Menge an in der Form anwendbarer Beschichtungszusammenseteu g^^^^^^^^^ 
ersten Zwischenraum, wobei die Menge ausreicht. um fur die vorbestimmte Dicke zu sorgen. aber n.cht aus- 
relcht, urn den ersten Zwischenraum zu fiillen; , ,v„«ifon 7wiRrhen- 

das Ausuben von Formdruck auf die eine Fomi, um den ersten Zwischenraum ^"t^ "^^^^^^^^Jf .^^^^^^^ 
raum zu verringern, der der vorbestlmmten Dicke entspricht. und um das eingespntzte Matenal im Wesenth- 
chen gleichmaBig Im gesamten zweiten Zwischenraum und auf der Oberflache zu verteilen; 
das Belbehalten des Dmcks, wahrend sioh das Material an die Oberflache blndet und 
vom vollstandlges Trennen der Formen ohne Unterbrechung des so gebildeten Uberzugs zu ermoglichen und 
daTvollstandige Trennen der Formen und das Entfernen des beschichteten Substrats aus dem Hohlraum. 

wobei die Verbesserung eine In der Form anwendbare Zusammensetzung umfasst, die das Reaktionspro- 
dukt von (a einem gesattigten aliphatischen Polyester-Urethanacrylat, wobei der Polyester-Ante.l von zurn.ndes 
ler gesaigten Carboniure oder einem Saureanhydrid davon und einem gesattigten D.ol abgelertet .s^ (b) 
irm alihXchenoderzykloallphatischen (Meth)acrylat, (c) einem Hydroxyalkyl(meth)acrylat (d) e.nem V nyl- 
bsllerten Aromaten Insgesamt 8 bis 1 2 Koh.anstoffatomen. und (e) einem y^^^y^f^^^^^^Z^ 
polyols. worin die Alkylengruppe 2 bis 12 Kohlenstoffatome aufweist. .n Gegenwart eines PeK,x.d«rs um 
fasst. so dass eine gehartete, in der Fomi anwendbare Beschichtungszusammensetzung erzeugt wird. 

18 Verfahren zum Formen einer In der Form anwendbaren Beschichtungszusammensetzung nach Anspruch 1 7 worIn 
^eun^rSe^^Z^m^ Carbonsaure oder deren Anhydrid 1 bis 1 5 Kohlenstoffatome au^.e,st,wonn das 
unter t) erirnte gesattigte DIol 2 bis 15 Kohlenstoffatome enthalt. worin das unter (a) erwahnte gesatt.gte Po- 
lylsocyanat ein Diisocyanat umfasst, das 5 bis 18 Kohlenstoffatome enthalt, „m o ,n 

worm das unter (b) erwahnte aliphatische oder zykloaliphatische (Meth)acrylat gesattigt ist und 2 b.s 20 

'°'''::rrunt:;^) eLhnte Alkylgruppe des Hydroxyalky.(meth)acrylats 1 bis 5 Kohlenstoffatome aufweist 



und 



worm die Alkylengruppe des unter (e) enwahnten Polyols 2 bis 10 Kohlenstoffatome aufweist. 



19 Verfahren zum Formen einer in der Form anwendbaren Beschichtungszusammensetzung nach Anspmch 1 8. wonn 
rwenge des unter (b) envahnten. gesattigten. aliphatischen oder zykloallphatischen {Meth)acrylats eh^« 20 b^ 
el^a Too Gewlchtsteile pro 100 Gewichtstelle des unter (a) envahnten, gesattigten, aliphatischen Poiyester- 

"""^'worrMenydes unter (c) en.ihnten Hydroxyalkyl(meth)acrylats etwa 2 bis etwa 20 Gewich^teile pro 
100 Gewlchtsteile des unter (a) erwahnten, gesattigten, aliphatischen P^'V^^^^^^^^^J^^^^^^^ 

worm die Menge des unter (d) erwahnten Vinyl-substituierten Aromaten etwa 10 bis etwa 70 Gewichtsteile 
oro loTSewlchteteife des unter (a) envahnten, gesattigten, aliphatischen Polyester-Urethanacrylats betrag . und 
' IS iSnge des unter (el envahnten Polyacrylatesters eines Alkylenpolyols 1 0 bis 40 Gewichtsteile pro 
100 Gewichtsteile des unter (a) envahnten, gesattigten. aliphatischen Polyester-Urethanacrylats betragt. 

20 Verfahren zum Fomien einer in der Form anwendbaren Beschichtungszusammensetzung nach Anspruch 19. wonn 
^T^^rtTer^Ze, gesattigte, aliphatische Polyester-Urethanacrylat aus Neopropylglykol, Ethylenglykol. Adi- 
Dinsaure. Isophorondllsocyanat und Hydroxyethyl(meth)acrylat hergestellt ist, 

worm das unter (c) enwahnte Hydroxyalkyl(meth)acrylat Hydroxypropylmethacrylat ist. 
worin der unter (d) erwahnte Vinyl-substltulerte Aromat Styrol ist und 

worin der unter (e) erwahnte Polyacrylatester eines Alkylenpolyols ein Hexandioldiacrylsaureester ist. 



Revendicatlons 

1 . Composition de revetement dans le moule. comprenant: 



(a) un polyester allphatlque satur6 acrylate d'urethanne, ladite portion de 

un aclde carboxyllque satur6 ou son anhydride et d'un diol sature. ladite portion d'urethanne etant denvee 

d'un Dolvisocyanate aliphatique sature; . ,. . * ♦ ..a 

(b) un (rT.eth)acrylate aliphatique ou cycloaliphatlque ou ledit groupe aliphatique ou cycloaliphafque est sature 



14 



EP 0 854 157 B1 



et a de 1 a 50 atomes de carbone; 

(c) un hydroxyalkyi (meth)acrylate ou ledit groupe alkyle a de 1 a 10 atomes de carbone, 

(d) un aromatique vinyle substitu6 ayant de 8 a 12 atomes de carbone, et, 

(e) un ester de polyacrylate d'un alkylene polyol ou ledit groupe alkyl6ne a de 2 & 30 atomes de carbone. 

Composition de revetement dans le moule selon la revendication 1 , ou ledit la) acide carboxylique sature ou an- 
hydride a de 1 a 15 atomes de carbone, ou ledit (a) diol sature contient de 2 a 15 atomes de carbone. ou ledit (a) 
polyisocyanate satur6 contient un dllsocyanate contenant de 5 a 18 atomes de carbone. 

ou ledit (b) (meth)acrylate aliphatique ou cycloaliphatique sature a de 2 a 20 atomes de carbone, 
ou ledit groupe alkyle dudit (c) hydroxyalkyi (meth)acrylate a de 1 ^ 5 atomes de carbone, et 
ou ledit (e) groupe alkylene dudit polyol a de 2 a 10 atomes de carbone. 

Composition de rev§tement dans le moule selon la revendication 2. ou la quantite dudit (b) (meth)acrylate alipha- 
tique ou cycloaliphatique sature est d'environ 20 a environ 100 parties en poids pour 100 parties en poids dudit 
(a) polyester aliphatique sature acrylate d'urethanne, 

ou la quantite dudit (c) hydroxy alkyi (meth)acrylate est d'environ 2 parties a environ 20 parties en poids pour 
100 parties en poids dudit (a) polyester aliphatique sature acrylate d'urethanne, 

oil la quantite dudit (d) aromatique vinyle substitue est d'environ 10 a environ 70 parties en poids pour 100 
parties en poids dudit (a) polyester aliphatique sature acrylate d'urethanne, et 

ou la quantite dudit (e) diacrylate ester d'un alkylene polyol est de 10 a 40 parties en poids pour 100 parties 
en poids dudit (a) polyester aliphatique sature acrylate d'urethanne. 

Composition de revetement dans le moule selon la revendication 3. ou le poids moleculaire moyen en nombre de 
ladite (a) portion de polyester satur6 est d'environ 1 000 a environ 5 000, 

ou ledit (b) (meth)acrylate aliphatique ou cycloaliphatique satur6 est Tacrylate d'isobomyle et oij sa quantite 
est d'environ 50 a environ 80 parties en poids, 

ou la quantite dudit (c) hydroxyalkyi (meth)acrylate est d'environ 6 a environ 16 parties en poids. 

olj la quantite dudit (d) aromatique vinyle substitue est d'environ 20 a environ 60 parties en poids, et 

ou la quantity dudit (e) ester de polyacrylate d'un alkylene polyol est d'environ 15 a environ 35 parties en 
poids. 

Composition de revetement dans le moule selon la revendication 4. ou ledit (a) polyester aliphatique sature acrylate 
d'urethanne est pr6par6 a partir de neopentyl glycol, ethylene glycol, acide adipique. diisocyanate d'isophorone 
et hydroxy6thyl (m6th)acrylate, 

ou ledit (c) hydroxyalkyi (meth)a cry late est hydroxypropyl methacrylate, 

ou ledit (d) aromatique vinyle substitue est du styrene, et 

ou ledit (e) ester de polyacrylate d'un alkylene polyol est un ester diacrylique d'hexane diol. 

Composition de revetement dans le moule selon la revendication 1, ou ladite composition est mise a reagir en 
utilisant un initiateur de peroxyde. 

Composition de revetement dans le moule selon la revendication 4, ou ladite composition est mise a reagir avec 
environ 0.25 a environ 5,0 pour cent en poids d'un initiateur de peroxyde, en se basant sur le poids total de tous 
les composants a insaturation ethylenique employes dans la composition de revetement dans le moule. 

Composition de revetement dans le moule, durcie, comprenant: 

le produit de reaction de 

(a) un polyester aliphatique sature acrylate d'urethanne, ladite portion de polyester d§rivee d'au moins un 
acide carboxylique sature ou son anhydride et un diol sature, (b) un (meth)acrylate aliphatique ou cycloa- 
liphatique ou ledit groupe aliphatique ou cycloaliphatique est satur6 et a de 1 ^ 50 atomes de carbone, 
(c) un hydroxyalkyi (meth)acrylate. (d) un aromatique vinyle substitue ayant un total de 8 a 12 atomes de 
cartjone, et un (e) ester de polyacrylate d'un alkylene polyol ou ledit groupe alkylene a de 2 a 12 atomes 
de carbone en presence d'un initiateur de peroxyde. 

Composition de revetement dans le moule, durcie, selon la revendication 8. oij la quantity dudit (b) (meth)acrylate 
aliphatique ou cycloaliphatique sature est d'environ 20 a environ 100 parties en poids pour 100 parties en poids 
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dudit (a) polyester aliphatique sature acrylate d'urethanne, 

ou la quantite dudit (c) hydroxyalkyi (meth)acrylate est d'environ 2 parties a environ 20 parties en po.ds pour 
1 00 parties en poids dudit (a) polyester aliphatique sature acrylate d'urethanne, 

ou la quantite dudit (d) aromatique vinyle substitue est d'environ 10 a environ 70 parties en poids pour 100 
parties en poids dudit (a) polyester aliphatique sature acrylate d'urethanne. et 

ou la quantite dudit (e) ester de polyacrylate d'un alkylene polyol est de 10 a 40 parties en poids pour 100 
parties en poids dudit (a) polyester aliphatique sature acrylate d'urethanne. 

10 Composition de rev§tement dans le moule, durcie. selon la revendication 9. ou ledit (a) acide carboxylique sature 
" ou anhydride a de 1 a 15 atomes de carbone. ou ledit (a) diol sature contient de 2 a 15 atomes de carbone. ou 

ledit (a) polyisocyanate sature comporte un dilsocyanate contenant de 5 a 18 atomes de carbone, 

ou ledit (b) (meth)acry!ate aliphatique ou cycloaliphatique sature a de 2 a 20 atomes de carbone. 
ou ledit groupe alkyle dudit (c) hydroxyalkyi (meth)acrylate a de 1 a 5 atomes de carbone. et 
ou ledit (e) groupe alkylene dudit polyol a de 2 a 10 atomes de carbone. 

11 Composition de revetement dans !e moule, durcie. selon la revendication 10, ou le poids moleculaire moyen en 
' nombre de ladlte (a) portion de polyester sature est d'environ 1 .000 a environ 5.000. ou ledit polyester aliphatique 

sature acrylate d^urethanne est prepare a partir de neopentyl glycol, ethylene glycol, acide adipique, diisocyanate 
d'isophorone et hydroxyethyl (meth)acrylate, ... r*- 

ou ledit (b) (meth)acrylate aliphatique ou cycloaliphatique sature est I'acrylate d'Isobornyle et ou sa quantite 

est d'environ 50 a environ 80 parties en poids, ^ ^ 

ou ledit (c) hydroxyalkyi {meth)acrylate est I'hydroxypropyl methacrylate et ou sa quantite est d environ 6 a 

environ 16 parties en poids, -en ^^r. 

ou ledit (d) aromatique vinyle substitue est du styrene et ou sa quantite est d'environ 30 a environ 50 parties 

^^tu\edi[ (e) ester de polyacrylate d'un alkylene polyol est un ester diacrylique d'hexane diol et ou sa quantite 
est d'environ 15 a environ 35 parties en poids. 

12. Composition de revetement dans le moule, durcie. selon la revendication 8, qui adhere a un substrat en plastique 
renforce de fibres. 

1 3. Composition de revetement dans le moule. durcie. selon la revendication 1 1 . qui adhfere k un substrat en plastique 
renforce de fibres. 

14. Composition de revetement dans le moule. durcie, selon la revendication 12. ou ladlte composition de revetement 
dans le moule est sensiblement exempte de toute autre couche par-dessus. 

15. Composition de revetement dans le moule. durcie. selon la revendication 1 3. ou ladite composition de revetement 
dans le moule a moins de 3 grammes par pied can-e de toute couche par-dessus. 

16 Composition de revetement dans le moule, durcie. selon la revendication 12. ou ladite composition de revetement 
■ a une conservation du brillant a 60 degres d'au moins 75% de sa valeur d'origine selon SAE J1960 au bout de 

1.000 heures. 

17 Procede pour le moulage d'une composition de revetement dans le moule sur un substrat en plastique renforce 
de fibres et la fomiation d'un revetement par-dessus d'une epaisseur predeterminee, comprenant: 

le moulage dudit substrat entre des matrices separables qui cooperent dans une premiere position totalement 
fermee pour definir une cavite de moule correspondent en dimension et en forme au substrat; 
le durcissement dudit substrat dans ladite cavite; 

la separation de I'une desdites matrices dudit substrat pour fomier un premier espace entre eux qui est plus 
grand que ladite epaisseur predeterminee dudit revetement; 

I'injection d'une quantite dosee de la composition de revetement dans le moule dans ledit premier espace, 
ladite quantite etant suffisante pour produire ladite epaisseur predeterminee mais insuffisante pour remplir 
ledit premier espace; 

rapplication d'une pression de moulage a ladite premiere matrice pour reduire ledit premier espace a un second 
espace qui est en mesure avec ladite epaisseur predeterminee et pour distribuer ladite matiere injectee sen- 
siblement uniformement a travers tout ledit second espace et sur ladite surface; 
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le maintien de ladite pression alors que ladite matiere se colle a ladite surface et soildifie suffisamment 
pour permettre une separation complete desdites matrices sans rupture du revetement ainsi forme; et 
la separation complete desdites matrices et Tenlevement dudit substrat revetu de ladite cavite; 
ramelioration comprenant une composition dans le moule qui comprend le produit reactionnel de (a) un po- 
lyester aliphatlque sature acrylate d'urethanne, ladite portion de polyester derives d'au moins un acide car- 
boxylique sature ou son anhydride et un diol sature, (b) un (meth)acrylate aliphatique ou cydoaliphatique. (c) 
un hydroxyatkyi {meth)acrylate, (d) un aromatique vinyle substitue ayant un total de 8 a 12 atomes de carbone. 
et (e) un ester de polyacrylate d'un alkylene polyol ou ledit groupe alkylene a de 2 a 12 atomes de carbone. 
en presence d'un initiateur de peroxyde de fagon qu'une composition de revetement dans le moule durcie soit 
produite. 

18. Precede pour le moulage d'une composition de revetement dans le moule selon la revendication 17. ou ledit (a) 
acide carboxylique satur6 ou anhydride a de 1 a 15 atomes de carbone. ou ledit (a) diol sature contient de 2 a 15 
atomes de carbone, ou ledit (a) polyisocyanate sature comporte un diisocyanate contenant de 5 a 18 atomes de 
carbone, 

ou ledit (b) (meth)acrylate aliphatique ou cydoaliphatique est sature et a de 2 a 20 atomes de carbone, 
ou ledit groupe alkyle dudIt (c) hydroxyalkyl {meth)acrylate a de 1 a 5 atomes de carbone, et 
ou ledit (e) groupe alkylene dudit polyol a de 2 a 10 atomes de carbone. 

19. Precede pour le moulage d'une composition de revetement dans le moule selon la revendication 18, ou la quantite 
dudit (b) {meth)acrylate aliphatique ou cydoaliphatique sature est d'environ 20 a environ 100 parties en poids pour 
100 parties en poids dudit (a) polyester aliphatique sature acrylate d'urethanne. 

oii la quantite dudit (c) hydroxyalkyl (meth)acrylate est d'environ 2 parties a environ 20 parties en poids pour 
100 parties en poids dudit (a) polyester aliphatique sature acrylate d'urethanne, et 

ou la quantite dudit (d) aromatique vinyle substitue est d'environ 10 a environ 70 parties en poids pour 100 
parties en poids dudit (a) polyester aliphatique sature acrylate d'urethanne, et 

ou la quantite dudit (e) ester de polyacrylate d'un alkylene polyol est de 10 a 40 parties en poids pour 100 
parties en poids dudit (a) polyester aliphatique sature acrylate d'urethanne. 

20. Precede pour le moulage d'une composition de revetement dans le moule selon la revendication 19, oij ledit (a) 
polyester aliphatique sature acrylate d'urethanne est prepare a partir de neopropyl glycol, ethylene glycol, acide 
adipique, diisocyanate d'isophorone et hydroxyethyl (meth)acrylate. 

OLJ ledit (c) hydroxyalkyl {meth)acrylate est hydroxypropyl methacrylate, 
ou ledit (d) aromatique vinyle substitue est du styrene. et 

oij ledit (e) ester de polyacrylate d'un alkylene polyol est un ester diacrylique d'hexane diol. 
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